Records of drilling used to construct the illustration titled
Cross section showing subsurface geology below

the proposed Hyperion Energy Center



Location I nformation

Legal Location:SE SE SE SE SEC. 36, T. 093 N, R 51 W

County: CLAY Locati on: 093N 51W 36DDDD

Basi n: BI G SI OUX Latitude: 42 49" 22"

Hydr ol ogi ¢ Unit Code: 10170203 Longi tude: 96 48" 23"

Land Oaner: G ound Surface Elevation (ft.):1235 T

Project Information

Proj ect: LI NCOLN- UNI ON CO. STUDY Geol ogi st: R HAMMOND

Drill Date:10/31/1985 Geol ogi st's Log: X

Conpany: SDGS Driller:R GRAVHOLT

Drilling Method: ROTARY Driller's Log:

Test Hol e Nunmber: R2- 85-128 Total Drill Hole Depth (ft.): 255.0
Sanpl es:

Geophysi cal |Information

Spont aneous Potential : X Single Point Resistivity: X
Nat ural Gamma: X Extra:

TEST HOLE PLUGGED FROM 255 TO 8 FEET W TH VOL PLUG ( GREATER THAN 100 SECONDS MARSH
FUNNEL VOLCCITY), 8 FEET TO 3 FEET W TH NEAT CEMENT, AND 3 TO O FEET WTH TOPSO L. A
PLASTI C PLUG WAS SET AT 8 FEET.

El evation (ft.) Depth (ft.) Descri ption

1235. 00- 1218. 00 0.0-17.0 CLAY, LIGHT-BROM, SILTY, SANDY, PEBBLY (TILL)

1218. 00- 1115. 00 17.0- 120.0 CLAY, GRAY, SILTY, SANDY, PEBBLY (TILL)

1115.00- 1104. 00 120.0- 131.0 SAND, DARK- GRAY, MEDI UM TO FI NE, VERY SILTY

1104. 00 - 1086. 00 131.0- 149.0 SAND, MEDI UM WELL- SORTED, SUBROUNDED; LARGELY
QUARTZ

1086. 00 - 1059. 00 149.0- 176.0 GRAVEL, BROWN, MEDI UM TO FI NE, SANDY

1059. 00 - 1041. 00 176.0- 194.0 SAND, GREEN, MEDI UM TO COARSE, PEBBLY; SOVE
SHALE, COAL, AND CARBONATE CLASTS (VESTERN
SANDS)

1041. 00- 1033. 00 194.0- 202.0 SI LT, TAN TO LI GHT- GRAY, SANDY ( LOESS)

1033. 00- 1013. 00 202.0- 222.0 CLAY, GRAY-BROMN, SANDY, SLIGHTLY PEBBLY (TILL)

1013. 00- 1004. 00 222.0- 231.0 GRAVEL, GREEN, MEDI UM SANDY, SUBROUNDED TO

SUBANGULAR, FAI R SORTI NG (WESTERN SANDS)

1004. 00 - 980. 00 231.0- 255.0  SILTSTONE, LI GHT- GRAY- BROWN, VERY SANDY;
CONTAI NS THI N GRAY SHALE LAYERS ( DAKOTA
FORMATI ON)
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Lega

Location Information

Location: SW SW NW NW SEC. 04, T. 092 N., R 50 W

Count y: UNI ON
Basi n: Bl G SI QUX
Hydrol ogic Unit
Land Oaner:

Proj ect: STATEW DE MONI TORI NG
Dat e: 07/ 30/ 2008

Drill

Conpany: SDGS
Drilling Method: ROTARY

Test

Sanpl es:

Spont aneous Potential : X
Nat ural Ganmma: X

Hol e Number: R2-2008-17

Code: 10170203

Locati on: 092N- 50W 04BBCC 1
Latitude: 42 49' 03"

Longi tude: 96 46' 01"

Ground Surface Elevation (ft.):1236 T

Proj ect Infornmation

Geol ogi st: M NOONAN

Geol ogi st's Log: X

Driller:S. JENSEN

Driller's Log:

Total Drill Hole Depth (ft.): 245.0

Geophysi cal | nformation

Single Point Resistivity: X
Extra:

TEST HOLE PLUGGED W TH BENTONI TE GROUT FROM 245 FEET TO 5 FEET BELOW LAND SURFACE
CEMENT GROUT FROM 5 FEET BELOW LAND SURFACE TO LAND SURFACE

El evation (ft.)

1236.

1234.

1226.

1205.

1141.

1131.

11109.

1056.

00-1234.00

00-1226. 00

00- 1205. 00

00- 1141. 00

00-1131.00

00-1119.00

00 - 1056. 00

00-991.00

092N50W4BBCC 1

Depth (ft.)

Description

0.0-2.0

10.

31.

95.

105.

117.

180.

10.0

31.0

95.0

105.0

117.0

180.0

245.0

ROADFI LL

CLAY, RED-BROWN, SILTY, SANDY, PEBBLY

CLAY, TAN, SILTY, SANDY, PEBBLY, CHALKY (TILL)
CLAY, GCRAY, SILTY, SANDY, PEBBLY (TILL)

GRAVEL, FINE; | NTERBEDDED LAYERS OF FI NE TO
COARSE SAND

CLAY, GCRAY, SILTY, SANDY, PEBBLY (TILL)

SAND AND GRAVEL, FINE SAND TO FI NE PEBBLE
GRAVEL

GRAVEL, FINE TO COARSE; | NTERBEDDED LAYERS OF
FI NE TO COARSE SAND

* * X% %
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Legal

Location I nformation

Location: NW NE NE NE SEC. 04, T. 092 N., R 50 W
Count y: UNI ON

Basi n: Bl G SI OUX
Hydr ol ogi ¢ Unit Code: 10170203 Longi tude: 96 45' 05"
Land Omner:

Locati on: 092N- 50W 04AAAB
Lati tude: 42 49' 21"

G ound Surface Elevation (ft.):1230 T

Project Information

Proj ect: LI NCOLN- UNI ON CO. STUDY Geol ogi st: R HAMMOND

Drill Date:11/05/1984 Geol ogi st's Log: X

Conpany: SDGS Driller: T. MCCUE

Drilling Method: ROTARY Driller's Log:

Test Hol e Nunmber: R1- 84-103 Total Drill Hole Depth (ft.): 365.0

Sanpl es:

Geophysi cal |Information

Spont aneous Potential : X Single Point Resistivity: X

Nat ural Gamma: X Extra:

El evation (ft.) Depth (ft.) Descri ption

1230. 00- 1227. 00 0.0-3.0 TOPSA L, BLACK

1227.00- 1212. 00 3.0-18.0 CLAY, YELLOW VERY PEBBLY, SANDY (TILL)

1212.00- 1192. 00 18.0-38.0 CLAY, GRAY, VERY PEBBLY, SANDY (TILL)

1192. 00- 1161. 00 38.0-69.0 GRAVEL, LI GHT- GRAY, VERY SANDY, CHALKEY,
CLAYEY, ANGULAR

1161. 00- 1118. 00 69.0- 112.0 CLAY, LIGHT-GRAY, SILTY, PEBBLY (TILL)

1118. 00- 978. 00 112.0- 252.0 GRAVEL, FINE, VERY SANDY; M NOR SOFT ROCK
FRACTI ON, SUBRCUNDED

978. 00 - 920. 00 252.0- 310.0 SANDSTONE, LI GHT- GRAY AND GRAY- BROWN, VERY
SILTY; SOVE THI N GRAY TO BLACK SHALE BEDS
( DAKOTA FORMATI ON)
920. 00 - 865. 00 310.0- 365.0 SANDSTONE, WHI TE TO LI GHT- GRAY, FINE TO VERY
FI NE; ABUNDANT LI GHT- TAN AND LI GHT- GRAY SHALE
LENSES AT 325 TO 359 FEET ( DAKOTA FORMATI ON)
* * k% %
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Location I nformation

Legal Location:SE SW SW SW SEC. 36, T. 093 N, R 50 W

Count y: UNI ON Locati on: 093N 50W 36CCCD

Basi n: BI G SI OUX Latitude: 42 49" 23"

Hydr ol ogi ¢ Unit Code: 10170203 Longi tude: 96 42' 27"

Land Oaner: G ound Surface Elevation (ft.):1180 T

Project Information

Proj ect: LI NCOLN- UNI ON CO. STUDY Geol ogist: M JARRETT

Drill Date:07/02/1986 Geol ogi st's Log: X

Conpany: SDGS Driller:J. FRAZIER

Drilling Method: AUGER Driller's Log:

Test Hol e Nunber: A2- 86-176 Total Drill Hole Depth (ft.): 28.0
Sanpl es:

Geophysi cal |Information

Spont aneous Potenti al : Single Point Resistivity:

Nat ural Ganma: Extra:

El evation (ft.) Depth (ft.) Descri ption

1180. 00- 1178. 00 0.0-2.0 TOPSOA L

1178.00- 1161. 00 2.0-19.0 CLAY, BROMN, SILTY, SANDY; OXI DI ZED (TILL)
1161. 00- 1156. 00 19.0- 24.0 CLAY, TAN, SILTY, SANDY; OXI DI ZED (TILL)
1156. 00 - 1152. 00 24.0- 28.0 CLAY, GRAY, SILTY, SANDY; UNOXI DI ZED (TILL)

* * *x %
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Location I nformation

Legal Location: NW NW NW NW SEC. 06, T. 092 N, R 49 W

Count y: UNI ON Locati on: 092N- 49W 06BBBB

Basi n: BI G SI OUX Latitude: 42 49' 19"

Hydr ol ogi ¢ Unit Code: 10170203 Longi tude: 96 41' 14"

Land Oaner: G ound Surface Elevation (ft.):1290 T

Project Information

Proj ect: LI NCOLN- UNI ON CO. STUDY Geol ogi st: R HAMMOND

Drill Date:11/05/1985 Geol ogi st's Log: X

Conpany: SDGS Driller:C. SCHM G

Drilling Method: ROTARY Driller's Log:

Test Hol e Number: R2- 85- 134 Total Drill Hole Depth (ft.): 180.0
Sanpl es:

Geophysi cal |Information

Spont aneous Potential : X Single Point Resistivity: X
Nat ural Gamma: X Extra:

THI'S HOLE WAS PLUGGED BY PRESSURE GRCOUTI NG FROM BOTTOM TO 8 FEET W TH BENTONI TE
SLURRY ( GREATER THAN 100 SECOND MARSH FUNNEL VI SCCSITY), A PLUG WAS SET AT 8 FEET,
NEAT CEMENT POURED FROM 8 FEET TO 3 FEET AND BACKFI LLED TO SURFACE W TH TOPSO L.

El evation (ft.) Depth (ft.) Descri ption

1290. 00 - 1268. 00 0.0-22.0 CLAY, YELLOW VERY SILTY; NUMEROUS RED- BROWN
ROOT CASTS ( LOESS)

1268. 00 - 1234. 00 22.0-56.0 SI LT, REDDI SH-BROMWN, MOTTLED W TH GRAY FROM 35
TO 56 FEET, SANDY, CLAYEY (LCESS)

1234.00 - 1217. 00 56.0- 73.0 CLAY, ORANGE TO DARK- GRAY; GREASY, SOFT
(CARLI LE SHALE)

1217.00- 1180. 00 73.0-110.0 CLAY, DARK- GRAY- BROAN; FAI R SHALEY PART- | NG,
HARD, SLI GHTLY CALCARECQUS, WH TE BENTONI TE AT
81 TO 82 FEET, H GH GAMVA VALUES AT 73 TO 98
FEET ( FAI RPORT SHALE MEMBER - CARLI LE SHALE)

1180.00- 1171. 00 110.0- 119.0 SI LTSTONE, DARK- GRAY- BROWN, CLAYEY; SOFT,
CALCAREQUS, FAIR SHALEY PARTINGS (FAIR- PORT
SHALE MEMBER - CARLI LE SHALE)

1171.00- 1120. 00 119.0- 170.0 CLAYSTONE, DARK- GRAY, SLI GHTLY SILTY; SLIGHTLY
CALCAREQUS, FAIR TO GOOD SHALEY PARTI NGS
(FAI RPORT SHALE MEMBER - CARLI LE SHALE)

1120. 00 - 1110. 00 170.0- 180.0  SILTSTONE, GRAY- BROAWN, VERY CALCAREOUS, MANY
LAYERS CONSI ST OF PRI MARI LY | NO- CERAMUS SHELL
DEBRI S; ROUGH | RREGULAR DRI LLI NG CHARACTER
( GREENHORN LI MESTONE)
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Location I nformation

Legal Location:NW NE NE NW SEC. 04, T. 092 N, R 49 W

Count y: UNI ON Locati on: 092N- 49W 04BAAB

Basi n: BI G SI OUX Latitude: 42 49' 20"

Hydr ol ogi ¢ Unit Code: 10170203 Longi tude: 96 38" 17"

Land Oaner: G ound Surface Elevation (ft.):1205 T

Project Information

Proj ect: LI NCOLN- UNI ON CO. STUDY Geol ogist: M JARRETT

Drill Date:07/08/1986 Geol ogi st's Log: X

Conpany: SDGS Driller: K WJNDER

Drilling Method: AUGER Driller's Log:

Test Hol e Nunmber: Al- 86-141 Total Drill Hole Depth (ft.): 28.0
Sanpl es:

Geophysi cal |Information

Spont aneous Potenti al : Single Point Resistivity:

Nat ural Ganma: Extra:

El evation (ft.) Depth (ft.) Descri ption

1205. 00- 1189. 00 0.0-16.0 CLAY, BLACK, SILTY; OXI DI ZED, MJ ST

1189. 00- 1184. 00 16.0- 21.0 CLAY, BLACKI SH-BROWN, SILTY, SLIGHTLY SANDY;

OXI DI ZED, SATURATED

1184.00- 1177.00 21.0-28.0 CLAY, BLACKI SH-BROMN, SILTY, SLIGHTLY SANDY;
OXI DI ZED, SATURATED

* * *x %
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Location I nformation

Legal Location: SW SW NW NW SEC. 03, T. 092 N, R 49 W

Count y: UNI ON Locati on: 092N 49W 03BBCC

Basi n: BI G SI OUX Latitude: 42 49' 08"

Hydr ol ogi ¢ Unit Code: 10170203 Longi tude: 96 37' 31"

Land Oaner: G ound Surface Elevation (ft.):1285 T

Project Information

Proj ect: LI NCOLN- UNI ON CO. STUDY Geol ogi st: R HAMMOND
Drill Date:11/05/1985 Geol ogi st's Log: X
Conpany: SDGS Driller:R GRAVHOLT
Drilling Method: ROTARY Driller's Log:
Test Hol e Nunmber: R2- 85- 133 Total Drill Hole Depth (ft.): 280.0
Sanpl es:
Vel | | nformation
SDGS Vel |l Nane: R2-85-133 Aqui f er : DAKOTA
Water Rights Well: Managenment Unit:
O her Well Name: Casing Top Elevation:1288.00 T
Casi ng Type: PVC Casing Dianeter (in.):2.0
Screen Type: PVC, MG Screen Length (ft.): 10.0
Total Casing and Screen (ft.): 270.0 Casing Stick-up (ft.):

Vel | Mai nt enance Dat e:

Geophysi cal |Information

Spont aneous Potential : X Single Point Resistivity: X
Nat ural Ganmma: X Extra:

THI S WELL WAS GRAVEL PACKED FROM 280 TO 200 FEET, PRESSURE GROUTED FROM 200 TO 20
FEET W TH BENTONI TE SLURRY ( GREATER THAN 100 SECONDS MARSH VOLCOCI TY), THEN FI LLED
W TH NEAT CEMENT GROUT FROM 20 FEET TO GROUND LEVEL.

El evation (ft.) Depth (ft.) Descri ption
1285. 00- 1251. 00 0.0-34.0 CLAY, YELLOW VERY SILTY, SANDY (LOESS)
1251. 00- 1198. 00 34.0-87.0 SI LT, REDDI SH- BROWN, SANDY, CLAYEY, VERY SANDY

AT 45 TO 87 FEET (LOESS)

1198.00- 1139. 00 87.0- 146.0 CLAY, DARK- GRAY-BROWN;, FAI R TO POCRLY FI SSI LE,
HARD, SLI GHTLY CALCAREQUS ( FAI RPORT SHALE
MEMBER - CARLI LE SHALE)

1139.00- 1111. 00 146.0- 174.0  SILTSTONE, DARK- GRAY- BROWN, VERY CALCAREOUS;
CONTAI NS ABUNDANT SHELL DEBRI S ( GREENHORN
LI MESTONE)

1111. 00 - 1065. 00 174.0- 220.0  CLAY, GRAY-BROAN, HARD, SLIGHTLY CALCAR- EOUS

( GRANERCS SHALE)
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1065. 00 - 1025. 00

1025. 00- 1015. 00

1015. 00 - 1006. 00

092N49W3BBCC

220.0- 260.0

260.0- 270.0

270.0- 279.0

SI LTSTONE, GRAY; W TH THI N SHALE AND SANDSTONE
LENSES ( DAKOTA FORMATI ON)

SANDSTONE, LI GHT- GRAY, VERY FI NE; POORLY
CEMENTED ( DAKOTA FORMATI ON)

SANDSTONE(?), GRAY, VERY SHALEY (DAKOTA
FORMATI ON)

* * *x %
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Location I nformation

Legal Location: NE NW NW NW SEC. 02, T. 092 N, R 49 W

Count y: UNI ON Locati on: 092N- 49W 02BBBA

Basi n: BI G SI OUX Latitude: 42 49' 20"

Hydr ol ogi ¢ Unit Code: 10170203 Longi tude: 96 36' 17"

Land Oaner: G ound Surface Elevation (ft.):1128 T

Project Information

Proj ect: BI G SI OUX HYDRO STUDY Geol ogi st: W BRADFORD

Drill Date:06/19/1985 Geol ogi st's Log:

Conpany: SDGS Driller:D. |VERSON

Drilling Method: HOLLOASTEM Driller's Log: X

Test Hol e Nunmber: R20- 85- 104 Total Drill Hole Depth (ft.): 25.0
Sanpl es:

Geophysi cal |Information

Spont aneous Potenti al : Single Point Resistivity:
Nat ural Ganma: Extra:

El evation (ft.) Depth (ft.) Descri ption

1128. 00- 1126. 00 0.0-2.0 TOPSO L, BLACK

1126. 00- 1106. 00 2.0-22.0 CLAY, YELLOW SH BROWN

1106. 00- 1103. 00 22.0-25.0 CLAY, GRAY

* * *x %
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Location I nformation

Legal Location:NW NW NE NE SEC. 02, T. 092 N, R 49 W

Count y: UNI ON Locati on: 092N- 49W 02AABB

Basi n: BI G SI OUX Latitude: 42 49' 20"

Hydr ol ogi ¢ Unit Code: 10170203 Longi tude: 96 35" 28"

Land Oaner: G ound Surface Elevation (ft.):1131 T

Project Information

Proj ect: LI NCOLN- UNI ON CO. STUDY Geol ogist: M JARRETT

Drill Date:07/01/1986 Geol ogi st's Log: X

Conpany: SDGS Driller:J. FRAZIER

Drilling Method: AUGER Driller's Log:

Test Hol e Nunmber: A2- 86- 164 Total Drill Hole Depth (ft.): 28.0
Sanpl es:

Geophysi cal |Information

Spont aneous Potenti al : Single Point Resistivity:

Nat ural Ganma: Extra:

El evation (ft.) Depth (ft.) Descri ption

1131.00- 1124. 00 0.0-7.0 ROADFI LL

1124.00- 1110. 00 7.0-21.0 CLAY, BROWN, SILTY, SANDY, PEBBLY; OXI DI ZED
(TILL)

1110. 00- 1105. 00 21.0- 26.0 CLAY, BROWN, VERY SILTY, SANDY; OXI DI ZED (TILL)

1105. 00- 1098. 00 26.0-33.0 CLAY, BROWN, SILTY, VERY SANDY, PEBBLY;

OXI DI ZED (TILL)

* * *x %
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Location I nformation

Legal Location:SE NW SW SE SEC. 36, T. 093 N, R 49 W

County: PLYMOUTH, | A Locati on: 093N 49W 36DCBD

Basi n: BI G SI OUX Latitude: 42 49' 30"

Hydr ol ogi ¢ Unit Code: 10170203 Longi tude: 96 34' 29"

Land Oaner: G ound Surface Elevation (ft.):1135 T

Project Information

Proj ect: BI G SI OUX HYDRO STUDY Geol ogi st: W BRADFORD

Drill Date:06/10/1985 Geol ogi st's Log:

Conpany: SDGS Driller:D. |VERSON

Drilling Method: HOLLOASTEM Driller's Log: X

Test Hol e Nunmber: R20- 85- 57 Total Drill Hole Depth (ft.): 30.0
Sanpl es:

Geophysi cal |Information

Spont aneous Potenti al : Single Point Resistivity:
Nat ural Ganma: Extra:

El evation (ft.) Depth (ft.) Descri ption

1135.00- 1133. 00 0.0-2.0 TOPSO L, BLACK

1133.00- 1120. 00 2.0-15.0 CLAY, YELLOW SH BROMN ( TILL)

1120. 00- 1115. 00 15.0- 20.0 SAND, MEDI UM

1115.00- 1105. 00 20.0- 30.0 CLAY, GRAY

* * *x %
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